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STAFF

JAPANESE TECHNOLOGY EVALUATION CENTER

The Japanese Technology Evaluation Center (JTEC) is operated for the Federal
Government to provide assessments of Japanese research and development (R&D) in
selected technologies. The National Science Foundation (NSF) is the lead support
agency. Paul Herer, Senior Advisor for Planning and Technology Evaluation, is NSF
Program Director for the project. Other sponsors of JTEC include the National
Aeronautics and Space Administration (NASA), the Department of Commerce (DOC), the
Department of Energy (DOE), the Office of Naval Research (ONR), the Defense
Advanced Research Projects Agency (DARPZX), the U.S. Air Force, and the U.S. Army.

JTEC assessments contribute to more balanced technology transfer between Japan and
the United States. The Japanese excel at acquisition and perfection of foreign
technologies, whereas the U.S. has relatively little experience with this process. As the
Japanese become leaders in research in targeted technologies, it is essential that the
United States have access to the results. JTEC provides the important first step in this
process by alerting U.S. researchers to Japanese accomplishments. JTEC findings can
also be helpful in formulating governmental research and trade policies.

The assessments are performed by panels of about six U.S. technical experts. Panel
members are leading authorities in the field, technically active, and knowledgeable about
both Japanese and U.S. research programs. Each panelist spends about one month of
effort reviewing literature and writing his/her chapter of the report on a part-time basis
over a twelve-month period. All recent panels have conducted extensive tours of
Japanese laboratories. To provide a balanced perspective, panelists are selected from
industry, academia, and government.

The focus of the assessments is on the status and long-term direction of Japanese R&D
efforts relative to those of the United States. Other important aspects include the
evolution of the technology and the identification of key researchers, R&D organizations,
and funding sources.

The panel findings are presented to workshops where invited participants critique the
preliminary results. Final reports are distributed by the National Technical Information
Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161 (703-487-4650).
Panelists also present their findings in conference papers, journals, and books. All resuits
are unclassified and public.

The Loyola College JTEC staff helps select topics to be assessed, recruits experts as
panelists, organizes and coordinates panel activities, provides literature support,
organizes tours of Japanese labs, assists in the preparation of workshop presentations
and in the preparation of reports, and provides general administrative support. Mr. Cecil
Uyehara of Uyehara International Associates provided literature support and advance
work for this panel.

Dr. Duane Shelton Mr. Geoff Holdridge Dr. George Gamota
Principal Investigator Director Senior Advisor to JTEC
Loyola College JTEC/Loyola College Mitre Corporation
Baltimore, MD 21210 Baltimore, MD 21210 Bedford, MA 01730
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Japanese Technology Evaluation Center

Workshop on Advanced Manufacturing Technology for
Polymer Composite Structures in Japan

February 18, 1993
Westpark Hotel
1900 N. Ft. Myer Drive
Arlington, VA 22209

AGENDA

8:30 Registration - Coffee

9:00 Welcome (Shelton, JTEC/WTEC)

9:10 Introduction to JTEC (Herer, NSF)

9:20 >0verview and Executive Summary (Wilkins)

9:45 Break

10:00 Aerospace (Ashizawa/Gill)

11:00 Break

11:15 Sporting Goods (McDermott)

11:30 Automotive (McDermott)

11:40 Industrial (McDermott)

11:55 Questions

12:10 Lunch

1:10 Civil Engineering (McDermott/Karbhari)

1:50 Materials (DeVault)

2:10 Break

2:25 Manufacturing Science (Karbhari)

2:50 Product and Process Development Methods (Karbhari)

3:20 Conclusions and Comparisons with U.S. Activity (Panel)

3:50 Questions

4:00 Adjournment




JTEC/WTEC STAFF

R.D. Shelton, Principal Investigator
Michael DeHaemer, Co-Principal Investigator
Geoffrey M. Holdridge, JTEC Director, JTEC/WTEC Series Editor
Bobby A. Williams, Assistant Director
Aminah Batta, Editorial Assistant
Catrina Foley, Secretary

Advance Work in Japan performed by Alan Engel of ISTA, Inc.

The final report of the JTEC Panel on Advanced Manufacturing Technology
for Polymer Composite Structures in Japan will be available from the National

Technical Information Service (NTIS) of the U.S. Department of Commerce.
A list of JTEC/WTEC reports available from NTIS is shown on the inside back

cover of this document.

Copyright 1993 by Layola College in Maryland. The U.S. Government retains a nonexclusive and nontransferable license to
exercise all exclusive rights provided by copyright.
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H. KEBURA SRR

Environmental Chamber for Structural Tests.

Main Spec.
RE//BRIBESHREBETT IV Size : 9X5X3m
OFEMRES SUREEHHR Temp.: —70°C~200°C
: Range 350°C on Oblect Surtace
R & D ol CF Thermoplasuc Wmng Box Modcl Humidity - 95%RH

and Related Bavic Rescar b

Figure NAL-1
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JTEC Summary: Manufacturing Science and Basic Research
Vistasp M. Karbhari
February 16, 1993

In an effort to expand the applications for polymer composite structures, the United States
government convened a panel to evaluate the status and outlook for manufacturing technology in
the U. S. and Japan, with an eye toward finding or developing mechanisms of cooperation. A 10-
person team visited approximately 20 Japanese organizations over a 10-day period in December
1992. They drew a number of general conclusions, the most important of which is that individual
organizations in both Japan and the United States practice the same basic manufacturing
technologies, but Japanese companies practice them with a much greater respect for detail. The
U. S. focus tends to be academic and fundamental, while that in Japan is applications driven. This
summary provides an overview of the manufacturing science area; a full report, to be completed
later in 1993, will include detailed conclusions.

For the purpose of this assessment, manufacturing science is defined as “the understanding
of the process by which material, labor, energy, and equipment are brought together to produce a
product having a greater value than the sum of the individual inputs.” The manufacturing science
of composites recognizes the coupling of the three decision areas of materials, configuration, and
processes, in that a choice of a specific aspect of any of these classes necessitates simultaneous
choices in the others due to their interdependence. The simultaneity of decisions necessitates the
development of an integrated science base for the manufacturing of composites to enable
optimization and development of a system before actual manufacture. In the U. S. version of the
intelligent manufacturing system, process understanding drives the idea of integrated
manufacturing established through the appropriate use of process models, sensors, and control
systems.

In an idealized Japanese manufacturing science system, design, materials, fabrication, and
inspection are integrated, but they are built on a foundation of rules, people, and detail in contrast
to the aforementioned foundation of models, sensors, and controls in the U. S. In contrast to
modeling efforts in the U. S., Japanese manufacturing science expertise appears to reside in
experienced workers who understand the processes over long periods of time. Detailed process
knowledge is collected and used for the internal education of employees, and materials and process
information is handed down as a series of comprehensive rules and guidelines. As a specific
example, in the area of quality control the Japanese approach includes testing, statistical analysis,
and the development of NDI techniques, as might be expected, but attention to detail and human
factors are also considered. :

Based on the observations made during the panel members’ visit to the Japanese facilities,
the following keys to their success in manufacturing were identified:

* People factors, extensive testing, and attention to detail.

+ Assiduous effort to perfect fabrication processes.

« Upfront effort and concurrent engineering to prevent downstream problems.
* Detailed and superior production area management.

» Long-range planning and individual honor.

The overall conclusion: If a focus on improving the things that work and changing those
that don’t can be brought to American manufacturing, the United States can be the best. But
change must start at the top.

[73
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JTEC Summary: Product and Process Development Methods
Vistasp M. Karbhari
February 16, 1993

In an effort to expand the applications for polymer composite structures, the United States
government convened a panel to evaluate the status and outlook for manufacturing technology in
the U. S. and Japan, with an eye toward finding or developing mechanisms of cooperation. A 10-
person team visited approximately 20 Japanese organizations over a 10-day period in December
1992. This summary provides an overview of product and process development; a full report, to
be completed later in 1993, will include detailed conclusions.

Because design decisions for composites are coupled—necessitating simultaneous
consideration of materials, configuration, and process plan—early decisions take on increased
cridcality. Keys to the development of production systems include quality, cost, delivery, and
flexibility. In Japan, these goals are met through functional integration—multi-functional teams are
used routinely, administration not only coordinates but also champions goals, the existing
knowledge base is given to new team members, and knowledge is integrated by a core group very
early in the process. Negative effects are planned for, including such issues as recycling, styrene
emissions, and fire resistance. Long-term solutions are sought and multiple production methods
used. Tremendous emphasis is placed on the human role in production.

The Japanese have identified five emerging “techno-paradigm” shifts: (1) manufacturing
companies—from producing to thinking organizations; (2) business dynamics—from single to
multiple-technology base (diversification); (3) R&D activities—from visible to invisible enemies
(competition from other industries rather than from industries within the same industrial sector); (4)
technology development—from a linear to a demand articulation process (a focus on how to put
existing technology to the best possible use); and (5) technology diffusion—from technical to
institutional innovation.

Manufacturing 21 is the first in a set of industry-led five-year initiatives aimed at charting
the future of Japanese manufacturing. The university-industry collaborative program focuses on
the competitive advantages of TQM and JIT, global markets and competition, and the need for a
future agenda and vision. The objectives are to develop flexible manufacturing, to make human
resource management decentralized and interactive, to integrate through software, to develop
appropriate materials and manufacturing techniques, and to attract the best and brightest youth into
manufacturing. In the long term, the international vision of the Manufacturing 21 initiative is to
search for new markets, new partners, and increased collaboration.

The team drew the following overall conclusions concerning product and process
development in Japan:

* Japanese product and process development use concurrent engineering by definition.
Japanese teams have developed the human factors issues far beyond those in the West.

* Longer development lead times for projects are allowed in Japan than in the U. S., and
investigators are given greater latitude and confidence for long-term gains.

* Products are often highlighted through demonstration projects.
» Materials development is applications driven.

* The product/process realization team is committed at an individual level to the project and
works together with full management backing.

The management philosophy of Nippon Steel perhaps best sums up the Japanese approach
to manufacturing: Like a great river, flowing steadily but changing constantly, the history and
work of Nippon Steel are a matter of both tradition and transition.
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Japan vs. U.S. in Advanced Mfg. Technology for Polymer Composite Structures

R&D Production
Status Trend Status Trend
Aerospace — = — ﬂ
Advanced Materials

Carbon Fiber (Pan) 0] = o) =

Carbon Fiber (Pitch) + ﬂ + ﬂ

Thermoset Resin 0] = o) ﬂ

Thermoplastic Resin — ﬂ

Processes

Hand Layup = 0 l)

Auto. Tape Layup = o) ﬂ

Ply Cutting & Stacking — ﬂ — ﬂ

Filament Winding — = — =

Tow Placement —_ Uv — “-

Pultrusion ﬂ 0] ﬂ

RTM ﬂ =

Thermoforming — U

Co-Curing + ﬂ + ﬂ

Tooling + ﬂ + ﬂ
Sporting Goods O = 0] =
Automotive — -U — U
Industrial — U — U
Civil Engineering + ﬂ + ﬂ
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JTEC\WTEC reports are available from the National Technical Information Service, U.S. Department of Commerce,
5285 Port Royal Road, Springfield, VA 22161 (703) 487-4650. Prices are as of 12/92 and subject to change. Add
postage plus $3.00 for handling per order, not per report. Add $7.50 for billing if order is not prepaid. These prices
are for the U.S., Canada and Mexico. For information via Fax (703) 321-8547.

Title/Order Number

JTECH Panel Report on Computer Science in Japan
(12/84) PB85-216760
EO6/E01 ($25.50/12.50)

JTECH Panel Report on Opto and Microelectronics
(5/85) PB85-242402
E10/E01 ($38.00/12.50)

JTECH Panel Report on Mechatronics
in Japan (6/85) PB85-249019
EO4/E01 ($20.50/12.50)

JTECH Panel Report on Biotechnology
in Japan (5/86) PB85-249241
E07Z/E0]1 ($28.50/12.50)

JTECH Panel Report on Telecommunications
Technology in Japan (5/86) PB86-202330/XAB
EO08/E0]1 ($32.00/12.50)

JTECH Panel Report on Advanced Materials (5/86)
PB86-229929/XAB
E08/E01 ($32.00/12.50)

JTECH Panel Report on Advanced Computing in
Japan (12/87) PB88-153572/XAB
E04/A01 ($20.50/9.00)

JTECH Panel Report on CIM and CAD for
the Semiconductor Industry in Japan (12/88)
PB89-138259/XAB

E07/A01 ($28.50/9.00)

JTECH Panel Report on the Japanese Exploratory
Research for Advanced Technology (ERATO)
Program (12/88) PB89-133946/XAB

E09/A01 ($35.00/9.00)

JTECH Panel Report on Advanced Sensors in Japan
(1/89) PB89-158760/XAB
E11/A01 ($41.00/9.00)

JTEC Panel Report on High Temperature
Superconductivity in Japan (11/89)
PB90-123126

E10/R02 ($38.00/12.50)

JTEC Panel Report on Space Propulsion in Japan
(8/90) PB90-215732

E10/R02 ($38.00/12.50)

JTEC Panel Report on Nuclear Power in Japan
(10/90) PB90-215724

Al4/A02 ($52.00/12.50)

“The first code and prica are for hardcopy; the second for microfiche.

JTEC Panel Report on Advanced Computing in Japan
(10/90) PB90-215765
A10/A02 ($36.50/12.50)

JTEC Panel Report on Space Robotics in Japan (1/91)
PBS1-100040
E14/E01 ($52.00/12.50)

JTEC Panel Report on High Definition Systems in
Japan (2/91) PBS1-100032
E14/E01 ($52.00/12.50)

JTEC Panel Report on Advanced Composites in Japan
(3/91) PBS0-215740
E10/E01 ($38.00/12.50)

JTEC Panel Report on Construction Technologies in
Japan (6/91) PB91-100057
El4/E01 ($52.00/12.80)

JTEC Program Surnmary (9/91)
PB92-119429/XAB
E10/E01 ($38.00/12.50)

JTEC Panel Report on X-Ray Lithography in Japan
(10/91) PB92-100205
E10/E01 ($38.00/12.50)

WTEC Panel Report on European Nuclear
Instrumentation and Controls (12/91)
PB92-100197

E14/E04 ($52.00/20.50)

JTEC Panel Report on Machine Translation in Japan
(1/92) PB92-100239
E10/E02 ($38.00/15.50)

JTEC Panel Report on Database Use and Technology
in Japan (4/92) PB92-100221
E10/E02 ($38.00/15.50)

JTEC Panel Report on Bioprocess Engineering in
Japan (5/92) PB92-100213
E14/E04 ($52.00/20.50)

JTEC Panel Report on Display Technologies in Japan
(6/92) PB92-100247
E14/E04 ($52.00/20.50)

JTEC Parnel Report on Material Handling
Technologies in Japan (will be available 3/93)
PB93-128197




